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Synopsis:

With the recent development of the technology of superconduc-
tivity, it is required frequently to create a space free from an elec-
tromagnetic field as well as the generation of a strong magnetic
field in the areas of medical service, industry, rapid transit system
in addition to the field of basic science. In this paper, the relation-
ship between stray fields and electromagnetic properties of ferro-
magntic material used in the magnetic shielding is clarified, and the
selection of suitable materials for the required shielding levels of
the magnetic field is described. Magnetic feld analysis is also dis-
cussed from the viewpoint of minimizing the amount of the shield-
ing material, which is quite important to magnetic levitation vehi-

cles in an extreme condition of speed.
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Fig. 1 Application of integra! expression of Maxwell’s equa-
tion to the design of an electro-magnet
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Fig. 3 Magnetic field around ferra-magnetic material; (a)
application of the integral expression of Maxwell’s
equation to the surface of the material and (b) mag-
netic fields inside and outside the material
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Fig. 7 Modeling of magnetic levitation vehicles in the calcula-
tion of magnetic shielding: (a) two-dimensional ap-
proxition and (b) periodic arrangement of supercon-
ducting coils
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Fig. 8 Magnetic flux distribution along the shelding wall in
the two-dimensional approximation of Fig, 7 (a)
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